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(54) REFLOW SOLDERING DEVICE 

(57) A ref low soldering device by which a vaporized 
component of a contaminative material such as flux can 
be sufficiently removed from the exhaust gas from the 
ref low furnace is provided. The device comprises a con- 
veyor means (2) for transferring a circuit substrate (3), a 
heating means (4) for heating the transferred circuit 
substrate (3), a cooling means (5) for cooling the circuit 
substrate (3) which has been ref low soldered by the 
heating means (4), discharge pipes (6a, 6b, 6c) and a 
discharge blower (8) for discharging an exhaust gas of 
high temperature escaped from the heating means (4) 
to the outside of the device (1), and a flux removing 
means (7) mounted in the discharge pipes (6a, 6b, 6c) 
which cools the exhaust gas to 70°C and below, prefer- 
ably 60 °C and below, so as to cause a vaporized com- 
ponent such as flux contained in the exhaust gas to 
become liquid or solid and to be removed. 



Fig. 1 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a reflow sol- s 
dering device for mounting an electronic component on 
a circuit substrate by soldering. 

BACKGROUND ART 

[0002] One example of conventional reflow soldering 
device will be explained with reference to Fig. 1 1 . 
[0003] In Fig. 1 1 , the conventional reflow soldering 
device 1 includes a conveyor means 2 for transferring a 
circuit substrate 3 which is loaded in, a heating means 4 
for preliminarily heating the transferred circuit substrate 
3 and reflow heating the same, a cooling means 5 for 
cooling the reflow soldered circuit substrate 3, dis- 
charge pipes 6a, 6b, 6c for letting out a gas of high tem- 
perature escaped from the entrance and exit of the 
heating means 4 to the outside, and a discharge blower 
8 mounted in the discharge pipe 6c. 
[0004] Exhaust gas from the discharge pipes 6a, 6b. 
6c is discharged to the outside through a duct in the fac- 
tory. 

[0005] However, in the above described conventional 
structure, as the exhaust gas passes through the duct in 
the factory, a vaporized component such as flux con- 
tained in the gas becomes liquid or solid, and is depos- 
ited in the duct, causing decrease in the discharging 
capacity; there has thus been a problem that a large 
amount of time has to be spent for removing such 
deposited material. 

[0006] An object of the present invention is to provide 
a reflow soldering device by which the above described 
problems can be solved and contami native materials 
such as flux generated during the ref lowing process can 
be sufficiently removed from the exhaust gas from a 
reflow furnace. 

DISCLOSURE OF INVENTION 

[0007] To accomplish the above said object, according 
to the first feature of the present invention, the reflow 
soldering device is characterized by having a conveyor 
means for transferring a circuit substrate, a heating 
means for heating the transferred circuit substrate, a 
cooling means for cooling the circuit substrate which 
has been reflow soldered by the heating means, dis- 
charge pipes and a discharge blower for discharging an 
exhaust gas of high temperature escaped from the 
heating means to the outside of the device, and a flux 
removing means mounted in the discharge pipes for 
removing a vaporized component such as flux con- 
tained in the exhaust gas by cooling the exhaust gas to 
a temperature lower than a temperature at which the 
flux vaporized component in the solder becomes liquid 
or solid. 



[0008] In the reflow soldering device according to the 
first feature of the present invention, since the exhaust 
gas of high temperature escaped from the heating 
means is cooled by the flux removing means to a tem- 
perature at which the vaporized flux component in the 
solder becomes liquid or solid, the vaporized flux com- 
ponent which starts liquefying or solidifying more or less 
at 100°C can be sufficiently liquefied or solidified to be 
removed in a short time during the exhaust gas passes 
through the flux removing means. 
[0009] Also, in the reflow soldering device of the first 
feature of the present invention, it may be constructed 
such that the exhaust gas of high temperature escaped 
from the heating means is transformed to the exhaust 
gas of low temperature, for example 70°C and below, by 
the flux removing means by mixing outdoor air of room 
temperature into the exhaust gas, by which the liquefied 
or solidified component such as flux is strained and 
removed, whereby the device can be most simplified in 
its construction. 

[0010] Also, in the reflow soldering device of the first 
feature of the present invention, it may be constructed 
such that the exhaust gas of high temperature escaped 
from the heating means is transformed into the exhaust 
gas of low temperature, for example 70°C and below, by 
the flux removing means by mixing a gas of which tem- 
perature is lower than the room temperature into the 
exhaust gas, by which the liquefied or solidified compo- 
nent such as flux is strained and removed, whereby the 
amount of the gas which is mixed in can be reduced and 
thereby the flux removing means can be minimized in 
size. 

[001 1] Also, in the reflow soldering device of the first 
feature of the present invention, it may be constructed 
such that the exhaust gas of high temperature escaped 
from the heating means is transformed into the exhaust 
gas of low temperature, for example 70°C and below, by 
the flux removing means by mixing a gas of which tem- 
perature is controlled at a predetermined degree into 
the exhaust gas, by which the liquefied or solidified 
component such as flux is strained and removed, 
whereby the amount of the gas which is mixed in can be 
reduced and thereby the flux removing means can be 
minimized in size, as well as the vaporized component 
such as flux can be certainly removed. Furthermore, by 
constructing such that the temperature of the exhaust 
gas before and after it is strained is detected, and con- 
trolled to be kept at 70°C and below by the flux removing 
means, it is further ensured that the vaporized compo- 
nent such as flux is removed. 

[001 2] Also, in the reflow soldering device of the first 
feature of the present invention, it may be constructed 
such that the exhaust gas of high temperature escaped 
from the heating means is passed through a liquid in a 
tank which is built in the flux removing means and 
thereby transformed into the exhaust gas of low temper- 
ature, for example 70°C and below, by which the lique- 
fied or solidified component such as flux is accumulated 
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in the liquid and removed, whereby the device is simpli- 
fied in construction and the vaporized component such 
as flux can be certainly removed. 
[001 3] Also, in the ref low soldering device of the first 
feature of the present invention, it may be constructed s 
such that the flux removing means has a built-in heat 
exchange cooling means in which a gas or liquid of low 
temperature is passed through in a sealed state, and 
the exhaust gas of high temperature escaped from the 
heating means is contacted to the heat exchange cool- 
ing means and thereby transformed to the exhaust gas 
of low temperature, for example 70°C and below, by 
which the liquefied or solidified component much as flux 
can be strained and removed, by which the amount of 
air blown by the discharge blower is made equal to the 
amount of the discharged exhaust gas, and control of 
the amount of discharge of the exhaust gas is facilitated. 
[0014] Also, in the ref low soldering device of the first 
feature of the present invention, it may be constructed 
such that the flux removing means compares the pres- 
sure of the exhaust gas flowed in and that of the exhaust 
gas which flows out, detects the difference in the pres- 
sure, and, if the difference in pressure exceeds a prede- 
termined value, generates an alarm for indicating that 
the filter is clogged, by which troubles caused by 
clogged filters can be prevented. 
[001 5] In order to solve the above described conven- 
tional problems, the reflow soldering device according 
to a second feature of the present invention is charac- 
terized by having a conveyor means for transferring a 
circuit substrate, a heating means for heating the trans- 
ferred circuit substrate, a cooling means for cooling the 
circuit substrate which has been reflow soldered by the 
heating means, discharge pipes and a discharge blower 
for discharging an exhaust gas of high temperature 
escaped from the heating means to the outside of the 
device, and a flux removing means mounted in the dis- 
charge pipes including a built-in tank in which a solvent 
is contained so that the exhaust gas of high temperature 
escaped from the heating means is passed through the 
solvent and a vaporized component such as flux con- 
tained in the exhaust gas is dissolved in the solvent and 
removed. 

[001 6] According to the reflow soldering device of the 
second feature of the present invention, a vaporized 
component such as flux contained in the exhaust gas is 
dissolved in the solvent and can be removed by passing 
the exhaust gas of high temperature escaped from the 
heating means through the solvent with the use of the 
flux removing means. 

BRIEF DESCRIPTION OF DRAWINGS 

[00171 

Fig. 1 is a cross sectional view of a reflow soldering 
device; 

Fig. 2 is a perspective view showing a flux removing 



means in the reflow soldering device according to a 

first embodiment of the present invention; 

Fig. 3 is a typical view showing primary parts of the 

flux removing means in the reflow soldering device 

according to the first embodiment of the present 

invention; 

Fig. 4 is a typical view showing primary parts of the 
flux removing means in the reflow soldering device 
according to a second embodiment of the present 
invention; 

Fig. 5 is a typical view showing primary parts of the 
flux removing means in the reflow soldering device 
according to the second embodiment of the present 
invention; 

Fig. 6 is a typical view showing primary parts of the 
flux removing means in the reflow soldering device 
according to the second embodiment of the present 
invention; 

Fig. 7 is a typical view showing primary parts of the 
flux removing means in the reflow soldering device 
according to a third embodiment of the present 
invention; 

Fig. 8 is a typical view showing primary parts of the 
flux removing means in the reflow soldering device 
according to a fourth embodiment of the present 
invention; 

Fig. 9 a perspective view showing primary parts of 
the flux removing means in the reflow soldering 
device according to a fifth embodiment of the 
present invention; 

Fig. 10 is a cross sectional view showing primary 
parts of the flux removing means in the reflow sol- 
dering device according to a sixth embodiment of 
the present invention; and 
Fig. 1 1 is a cross sectional view of a conventional 
reflow soldering device. 

BEST MODES FOR CARRYING OUT THE INVEN- 
TION 

[0018] Vaporized components such as flux contained 
in an exhaust gas of high temperature which escapes 
from the entrance and exit of the heating means 4 nor- 
mally starts to become either liquid or solid when cooled, 
to a temperature of approximately 100°C, although 
there is a difference to a degree depending on the kind 
of flux. A further reduction in temperature shortens the 
time required for liquefaction or solidification. 
[0019] In the reflow soldering device 1 of the present 
invention, a flux removing means 7, which will be 
described in detail later, removes any vaporized compo- 
nents such as flux with a filter by sufficiently liquefying 
or solidifying the vaporized flux component contained in 
the solder by cooling the exhaust gas to a temperature 
at which the flux component becomes liquid or solid, 
preferably 70°C and below, or even more preferably to 
60° C and below, in a short time during the gas passes 
through the flux removing means 7, by means of mixing 
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a large amount of gas of room temperature into the 
exhaust gas of high temperature, mixing a gas of low 
temperature into the exhaust gas of high temperature, 
cooling the exhaust gas of high temperature with a heat 
exchanger, cooling the exhaust gas of high temperature 5 
by passing rt through a liquid of low temperature, or any 
other like means. Alternatively, the flux removing means 
7 is constructed such that the exhaust gas of high tem- 
perature is passed through a solvent so as to remove 
the vaporized flux component dissolved in the solvent 
[0020] Furthermore, the flux removing means has a 
mechanism for exchanging its filter, in case the differ- 
ence in pressure of the exhaust gas between the 
entrance side and the exit side of the flux removing 
means 7, which is monitored, exceeds a prescribed 
limit, in order to ensure the function of the fitter, to main- 
tain the discharging capacity of the exhaust gas, and to 
sufficiently remove the flux or the like which is liquefied 
or solidified. 

[0021] A first embodiment of the reflow soldering 
device of the present invention will be explained with ref- 
erence to Fig. 1 to Fig. 3. In this embodiment, the 
exhaust gas of high temperature is cooled down to 70°C 
and below by mixing a gas of room temperature as the 
cooling gas. 

[0022] In Fig. 1 , the reflow soldering device 1 of this 
embodiment includes a conveyor means 2 for transfer- 
ring a circuit substrate 3 which is loaded in, a heating 
means 4 for preliminarily heating the transferred circuit 
substrate 3 and reflow heating the same, a cooling 
means 5 for cooling the reflow soldered circuit substrate 
3, discharge pipes 6a. 6b, 6c for letting out a gas of high 
temperature discharged from the entrance and exit of 
the heating means 4 to the outside, a flux removing 
means 7 mounted in the discharge pipe 6c for removing 
any vaporized components such as flux contained in the 
exhausted gas with a built-in filter by sufficiently liquefy- 
ing or solidifying the vaporized components by mixing a 
large amount of outdoor air with the exhaust gas of high 
temperature and thereby cooling the exhausted gas to 
70°C and below, and a discharge blower 8 mounted in 
the discharge pipe 6c at a downstream side with respect 
to the flux removing means 7. 

[0023] Next, the flux removing means 7 of this embod- 
iment will be explained referring to Fig. 2 and Fig. 3. 
[0024] In Fig. 2, the flux removing means 7 of this 
embodiment is provided with at one end of the case 9 
an exhaust gas intake port 10 connected to the dis- 
charge pipe 6c, through which the exhaust gas 14 
escaped from the heating means 4 is sucked in from the 
discharge pipe 6c, and a pair of outdoor air intake ports 
17,17 which communicate with the outdoor air for suck- 
ing in the outdoor air 16, 16. The suction force for taking 
in the gas or air is created by the discharge blower 8 
shown in Fig. 1. 

[0025] At the other end of the case 9 is mounted an 
exhaust gas discharge port 1 1 connected to the dis- 
charge pipe 6c for discharging the exhaust gas 15. This 



discharged exhaust gas 15 is conveyed to the duct in 
the factory by the function of the discharge blower 8 
shown in Fig. 1 . 

[0026] Inside the case 9, a zigzag passage is formed 
by the provision of partition walls 13, 13, 13, so that the 
exhaust gas 14 which has been sucked in through the 
exhaust gas intake port 10 and the outdoor air 16, 16 
which has been sucked in through the outdoor air intake 
ports 17, 17 mix with each other sufficiently by the time 
they are discharged through the exhaust gas discharge 
port 1 1 . The opening area of the outdoor intake ports 
1 7, 1 7 can be adjusted for controlling the amount of out- 
door air 16, 16 such that the temperature of the mixed 
gas of the exhaust gas 14 and the outdoor air 16, 16 
decreases to 70°C and below in the zigzag passage. 
Filters 12, 12, are provided in the zigzag passage for 
removing the vaporized flux component contained in the 
exhaust gas 14 which has been sucked in and is either 
liquefied or solidified at the temperature of 70°C and 
below. Preferably, a stirrer may be provided within the 
case 9 for further promoting the mixing of the exhaust 
gas 14 with the outdoor air 16, 16. 
[0027] With the above described construction, the 
reflow soldering device 1 of this embodiment is capable 
of removing the vaporized component such as flux 
which starts to become liquid or solid more or less at 
100°C by making the gas into liquid or solid in a short 
period of time during the gas is passed through the flux 
removing means 7. 

[0028] As shown in Fig. 3, the flux removing means 7 
of this embodiment is also provided with a differential 
pressure gauge 1 8 for detecting the difference in pres- 
sure between the exhaust gas 1 4 which is sucked in and 
the exhaust gas 15 which is discharged. During the fil- 
ters 12, 12 are not clogged yet and fully functioning, 
said pressure difference is kept lower than a predeter- 
mined value, while, if the filters 12, 12 become clogged 
and stop functioning, said pressure difference will 
exceed the predetermined value. For that reason, a 
control unit 1 9 monitors said pressure difference and in 
case the pressure difference exceeds the predeter- 
mined value, it generates an alarm and illuminates an 
alarm lamp 20. Thereupon the filters 12, 12 are 
replaced with new ones. 

[0029] With the above described construction, the 
reflow soldering device 1 of this embodiment is capable 
of preventing any troubles caused by clogged up filters 
12. 

[0030] A second embodiment of the reflow soldering 
device will be described referring to Fig. 1 and Figs. 4 to 

6. In this embodiment, the exhaust gas of high temper- 
ature is cooled down to 70°C and below by mixing in a 
gas of which temperature is lower than the room tem- 
perature as the cooling gas. 

[0031 ] The structure of the reflow soldering device 1 
of this embodiment shown in Fig. 1 is identical to that of 
the first embodiment except for the flux removing means 

7, and thus the description thereof with reference to Fig. 
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1 will be omitted. 
[0032] In Fig. 4, the inside of the case 9 of the flux 
removing means 7 in this embodiment is similarly con- 
structed as that of the first embodiment. It is different 
from the first embodiment in that cool air 16a. 16a of s 
which temperature is controlled so as to be cooler than 
the room temperature is sucked into the case 9. 
[0033] The cool air 16a, 16a is supplied from a tem- 
perature control blower 21 which has a built-in cooler. 
The temperature control blower 21 controls the amount 
and temperature of blown air based on the temperature 
detected by a temperature detecting sensor 22 provided 
in the vicinity of the exit of the case 9, such that the tem- 
perature of the mixed gas of the exhaust gas 14 and the 
cool air 16a. 16a becomes 70°C and below. 
[0034] The temperature control blower 2 1 may be con- 
stituted with a container 2 1 a of liquid nitrogen and a f tow 
adjusting valve 23 as shown in Fig. 5. 
[0035] Alternatively, the temperature control blower 21 
may be constituted with a compressor 25, an air flow 
cooling means 21b which cools air by heat exchange 
with compressed air 24 from the compressor 25, and 
the flow control valve 23 as shown in Fig. 6. 
[0036] As described above, the reflow soldering 
device of this embodiment has the advantage that it 
does not require a large amount of cooling gas for mix- 
ing in and thus can minimize the size of the flux remov- 
ing means 7. 

[0037] A third embodiment of the reflow soldering 
device of the present invention will be described refer- 
ring to Fig. 1 and Fig. 7. In this embodiment, the exhaust 
gas of high temperature is passed through a solvent, by 
which vaporized components such as flux are dissolved 
in the solvent and removed. 

[0038] The structure of the reflow soldering device 1 
of this embodiment shown in Fig. 1 is identical to that of 
the first embodiment except the flux removing means 7, 
and thus the description thereof with reference to Fig. 1 
will be omitted. 

[0039] In Fig. 7, within the case 9 of the flux removing 
means 7 in this embodiment, there is a tank 26 in which 
a solvent 27a, for example ethand, is contained, in 
which the flux is soluble and which is not poisonous 
even rf vaporized and discharged. A blower 10a is 
mounted at the exhaust gas intake port 10, by which the 
exhaust gas 14 is sucked in. The exhaust gas 14 is then 
blown into the solvent 27a in the tank 26 through the 
blowing port 10b. The vaporized components such as 
flux in the exhaust gas 14 which is sucked in dissolve in 
the solvent 27a and can be removed. In this case, a 
temperature controller 29 which comprises a tempera- 
ture sensor 29a and a cooling device 29b may be 
mounted in the tank 26 as shown in Fig. 8, by which 
evaporation of the solvent 27a can be prevented. 
[0040] With the above described construction, the 
reflow soldering device 1 of this embodiment is capable 
of certainly removing vaporized components such as 
flux. 



[0041] A fourth embodiment of the reflow soldering 
device of the present invention will be described refer- 
ring to Fig. 1 and Fig. 8. In this embodiment, the exhaust 
gas 14 of high temperature is passed through water of 
low temperature and is cooled down to 70°C and below, 
by which vaporized components such as flux are lique- 
fied or solidified in the water and removed. 
[0042] The structure of the reflow soldering device 1 
of this embodiment shown in Fig. 1 is identical to that of 
the first embodiment except the flux removing means 7, 
and thus the description thereof with reference to Fig. 1 
will be omitted. 

[0043] In Fig. 8, there is a tank 26 within the case 9 of 
the flux removing means 7, in which water 27b is con- 
tained. A blower 10a is mounted at the exhaust gas 
intake port 1 0. by which the exhaust gas 1 4 is sucked in. 
The exhaust gas 14 is then blown into the water 27b in 
the tank 26 through the blowing port 10b. The exhaust 
gas 14 which is sucked in is thereby cooled down to 
70°C and below, by which vaporized components such 
as flux are liquefied or solidified in the water 27a and 
removed. 

[0044] Although water is used in this embodiment, the 
cooling medium is not limited to water and can be 
replaced by any other liquid. 

[0045] With the above described construction, the 
reflow soldering device 1 of this embodiment can be 
simplified in its construction yet is capable of certainly 
removing vaporized components such as flux. 
[0046] A fifth embodiment of the reflow soldering 
device of the present invention will be described refer- 
ring to Fig. 1 and Fig. 9. In this embodiment, the exhaust 
gas of high temperature is cooled by a heat exchange 
means to 70°C and below, by which vaporized compo- 
nents such as flux are liquefied or solidified and 
removed with a filter. 

[0047] The structure of the reflow soldering device 1 
of this embodiment shown in Fig. 1 is identical to that of 
the first embodiment except the flux removing means 7, 
and thus the description thereof with reference to Fig. 1 
will be omitted. 

[0048] In Fig. 9, the inside of the case 9 of the flux 
removing means 7 in this embodiment is divided into 
three tanks, a low temperature tank a. a high tempera- 
ture tank b, and a low temperature tank a, by heat 
exchange partition walls 30, 30 made of a material hav- 
ing high heat conductivity. At one end of each of the low 
temperature tanks a, there is provided an intake port 1 7, 
and at the other end a discharge port 17a is provided, 
and a zigzag passage is formed with partition walls 13, 
1 3, 13 between these intake port 1 7 and discharge port 
17a, so that the cooling air 16a which is sucked in 
comes in through the intake port 1 7, passes through the 
zigzag passage, and is discharged as exhaust cooling 
air 16b through the discharge port 17a. Furthermore, 
the exhaust gas intake port 10 is provided at one end of 
the high temperature tank b, and the discharge port 1 1 
is provided at the other end thereof, a zigzag passage is 
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formed with partition walls 13, 13, 13 between these 
exhaust gas intake port 10 and discharge port 11, and 
filters 1 2, 12 are provided in the zigzag passage, so that 
the exhaust gas 14 which is sucked in comes in through 
the exhaust gas intake port 10, passes through the zig- 
zag passage and the filters 12, 12, and is discharged as 
discharged exhaust gas 15 through the discharge port 
11. 

[0049] With the above arrangement, heat of the 
sucked -in exhaust gas 1 4 which passes through the zig- 
zag passage of the high temperature tank b is absorbed 
through the heat exchange partition walls 30, 30 by the 
cooling air which passes through the zigzag passage of 
the low temperature tanks a. by which the temperature 
of the sucked-in exhaust gas 14 becomes 70°C and 
below, and the vaporized components such as flux con- 
tained therein are liquefied or solidified and thereby 
removed with the filters 12, 12. Not to mention, any 
other cooling medium can be used instead of the cool- 
ing air. 

[0050] With the above described construction, control 
of the amount of discharged exhaust gas can be facili- 
tated in the reflow soldering device 1 of this embodi- 
ment, since the amount of air blown by the discharge 
blower 8 is equal to the amount of discharged exhaust 
gas. 

[0051] A sixth embodiment of the reflow soldering 
device of the present invention will be described refer- 
ring to Fig. 1 and Fig. 10. In this embodiment, the 
exhaust gas of high temperature is cooled to 70°C by a 
heat exchange means, by which vaporized components 
such as flux are liquefied or solidified and removed with 
a filter. 

[0052] The structure of the reflow soldering device 1 
of this embodiment shown in Fig. 1 is identical to that of 
the first embodiment except the flux removing means 7, 
and thus the description thereof with reference to Fig. 1 
will be omitted. 

[0053] As shown in Fig. 10, the case 9 of the flux 
removing means 7 in this embodiment comprises a cyl- 
inder 9a and a pair of conical portions 9b, 9b on either 
side of the cylinder 9a. The exhaust gas intake port 10 
is provided on the top of one of the conical portions 9b, 
through which the exhaust gas 14 is sucked in. The 
exhaust gas discharge port 1 1 is provided at the top of 
the other conical portions 9b, through which the exhaust 
gas 15 is discharged. 

[0054] Inside the conical portion 9b to which the 
exhaust gas discharge port 10 is provided, an air flow 
cooling means 31 of conical shape is mounted coaxially 
with the conical portion 9b, forming a small space M of 
umbrella shape between the outer surface of itself and 
the inner side of the conical portion 9b. The sucked-in 
exhaust gas 14 which is taken in through the exhaust 
gas intake port 10 is efficiently cooled when passing 
through this space M of umbrella shape by the air flow 
cooling means 31. The temperature of the exhaust gas 
14 is further lowered to 70°C and below during it moves 



from the space M toward a wider space N within the 
case 9 due to adiabatic expansion. The air flow cooling 
means 31 is provided with an inlet 32a and an outlet 
32b. through which f towing-in cool air 33a flows in and 

5 flowing-out cool air 33b flows out. respectively. 

[0055] The filter 12 is mounted at the discharge port 
side of the cylinder 9a, by which the flux component in 
the intake exhaust gas 14 cooled down to 70°C and 
below, which has been liquefied or solidified, is strained 

w and removed. The exhaust gas 15 from which the flux 
component has been strained is discharged from the 
exhaust gas discharge port 1 1 . 
[0056] It is to be noted that a liquid of low temperature 
may be used instead of the cool air as used in this 

15 embodiment. 

[0057] With the above described construction, control 
of the amount of discharged exhaust gas can be facili- 
tated in the reflow soldering device 1 of this embodi- 
ment, since the amount of air blown by the discharge 

20 blower 8 is equal to the amount of discharged exhaust 
gas. 

INDUSTRIAL APPLICABILITY 

25 [0058] The reflow soldering device of the present 
invention is useful as set forth above, since any vapor- 
ized components such as flux contained in an exhaust 
gas of high temperature escaped from the heating 
means can be removed with the flux removing means 

30 with a filter by making the exhaust gas liquid or solid, or 
by dissolving the vaporized component in a solvent, by 
which the exhaust gas discharged into a discharge duct 
outside of the flux removing means in the factory can be 
made clean. 



1 . A reflow soldering device characterized by having a 
conveyor means (2) for transferring a circuit sub- 
40 strate (3) , a heating means (4) for heating the trans- 
ferred circuit substrate (3), a cooling means (5) for 
cooling the circuit substrate (3) which has been 
reflow soldered by the heating means (4), dis- 
charge pipes (6a, 6b, 6c) and a discharge blower 
45 (8) for discharging an exhaust gas of high tempera- 
ture escaped from the heating means (4) to the out- 
side of the device (1), and a flux removing means 
(7) mounted in the discharge pipes (6a, 6b, 6c) for 
removing a vaporized component such as flux con- 
so tained in the exhaust gas by cooling the exhaust 
gas to a temperature lower than a temperature at 
which the flux vaporized component in the solder 
becomes liquid or solid. 

55 2. The reflow soldering device according to claim 1 , in 
which the exhaust gas is cooled down to 70°C and 
below. 
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The reftow soldering device according to claim 1 or 
2, in which the exhaust gas (14) of high tempera- 
ture escaped from the heating means (4) is trans- 
formed to the exhaust gas (15) of low temperature 
by the flux removing means (7) by mixing outdoor 5 
air (16) of room temperature into the exhaust gas 
(14), by which the liquefied or solidified component 
such as flux is strained and removed. 

The ref low soldering device according to claim 1 or 10 
2, in which the exhaust gas (14) of high tempera- 
ture escaped from the heating means (4) is trans- 
formed into the exhaust gas (1 5) of low temperature 
by the flux removing means (7) by mixing a gas 
(16a) of which temperature is lower than the room is 
temperature into the exhaust gas (1 4), by which the 
liquefied or solidified component such as flux is 
strained and removed. 

The ref low soldering device according to claim 1 or 20 
2, in which the exhaust gas (14) of high tempera- 
ture escaped from the heating means (4) is trans- 
formed into the exhaust gas of low temperature by 
the flux removing means (7) by mixing a gas (16a) 
of which temperature is controlled at a predeter- 25 
mined degree into the exhaust gas (14), by which 
the liquefied or solidified component such as flux is 
strained and removed. 



means compares the pressure of the exhaust gas 
(14) fbwed in and that of the exhaust gas (15) 
which flows out detects the difference in the pres- 
sure, and, if the difference in pressure exceeds a 
predetermined value, generates an alarm for indi- 
cating that the filter (12) is clogged. 

10. A ref low soldering device characterized by having a 
conveyor means (2) for transferring a circuit sub- 
strate (3), a heating means (4) for heating the trans- 
ferred circuit substrate (3), a cooling means (5) for 
cooling the circuit substrate (3) which has been 
reflow soldered by the heating means (4), dis- 
charge pipes (6a, 6b, 6c) and a discharge blower 
(8) for discharging an exhaust gas of high tempera- 
ture escaped from the heating means (4) to the out- 
side of the device (1), and a flux removing means 
(7) mounted in the discharge pipes (6a, 6b, 6c) 
including a built-in tank (26) in which a solvent (27a) 
is contained so that the exhaust gas (14) of high 
temperature escaped from the heating means (4) is 
passed through the solvent (27a) and a vaporized 
component such as flux contained in the exhaust 
gas (14) is dissolved in the solvent (27a) and 
removed. 



6. The reflow soldering device according to claim 5, in 30 
which the temperature of the exhaust gas before 
and after it is strained is detected, and controlled to 

be kept at 70°C and below by the flux removing 
means (7). 
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7. The reflow soldering device according to claim 1 or 
2, in which the exhaust gas (14) of high tempera- 
ture escaped from the heating means (4) is passed 
through a liquid (27a) in a built-in tank (26) and 
thereby transformed into the exhaust gas (15) of 40 
low temperature, by which the liquefied or solidified 
component such as flux is accumulated in the liquid 
(27a) and removed. 



8. The reflow soldering device according to claim 1 or 45 
2, in which the flux removing means (7) has a built- 
in heat exchange cooling means in which a gas or 
liquid of low temperature is passed through in a 
sealed state, and the exhaust gas (14) of high tem- 
perature escaped from the heating means is con- so 
t acted to the heat exchange cooling means and 
thereby transformed to the exhaust gas (15) of low 
temperature, by which the liquefied or solidified 
component such as flux can be strained and 
removed. ss 



9. The reflow soldering device according to any of 
claims 3. 4, 5, 6. or 8, in which the flux removing 
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